Formation of hepatocyte spheroids with structural polarity and functional bile canaliculi using nanopillar sheets.
We developed a method for controlling the spheroid formation of adult rat primary hepatocytes simply by optimizing the pillar diameters and patterns of nanopillar sheets. To investigate the effects of the pillar parameters on the spheroid formation, rat primary hepatocytes were cultured on nanopillar sheets with pillars that had one of five different diameters and that had been precoated with a solution containing one of two different concentrations of type I collagen. Spheroids with a compact morphology that were adhesive to the substratum and had an optimal size (50 to 100 microm) were obtained using a sheet with a pillar diameter of 2.0 microm that was precoated with 100 ng/mL of type I collagen solution. Immunohistochemistry revealed that the spheroids had a structure similar to that of native liver tissue. We then assessed the effect of overlaying reconstituted spheroids with Matrigel with the aim of achieving a simulated in vivo environment. The mRNA expression levels of MRP2, albumin, and P450-3A3 for spheroids determined by semiquantitative real-time PCR were significantly higher than those for spheroids cultured without the Matrigel overlay or for hepatocytes cultured using a conventional two-dimensional method. The spheroids obtained exhibited higher structural polarity and functional bile canaliculi compared with hepatocytes cultured using a conventional two-dimensional method.